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Today's Goal: 


* Use trigonometric formulas to reduce more difficult integrals until we 
can perform a u-substitution. 


* Idea: rewrite the function in terms of just one trig function after 
“breaking off” its derivative for a u-substitution 


Useful Trig Identities Ler HS 


(*)sin^ x cos? x «1 に tan? x +1= sec? x (t) 
(+ tan? x = sec? x 1 + cot? x = csc x e 
(*)sin* x= I sl E cos(2x)| (Where do these come from?) 
i /) er 
(*)cos^ x = SIb cos(2x)| 22 x 上 os <= | Ya 
seen [o sin(2x) = 2sin xcos x ES | 
tose" Sart x 


pefo te sin x COS y = 3 beer — y) +sin(x+ y) 


— 1 | 
sin xsin y = —|cos(x— y) - cos(x + y)| Special cases: x=at, y=bt 
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Example 1.2: Evaluate the following integral: ES (x) cot(z)dz 
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Example 1.3: Evaluate the TN sin*(x)dx 


sin? x = Ih -cos(2x)] | 
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Example 2.1: Evaluate. J ee) sec?(x)dxr = 
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Example 2.2: Evaluate sc) 
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Evaluate the integral. 
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Extra problem: Evaluate the integral. | sin(5z) cos(3x)da= | 


: 1 
Hint: sin(5z) cos(3z) = = (sin(2x) + sin(8r 
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Today's Learning Goals 


* Identify which types of integrals can be solved with a trigonometric 


substitution laa, tri SS 
e Learn which substitution matches which general form 


e Evaluate integrals using the method of trigonometric substitution 


Lee, DÉI (Lo 
Trigonometric Substitutions © [sol Pollen i 
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We use a trig substitution when no other 
integration method will work, and when the 
integral contains one of these terms: 


Rules to Trig Substitutions 


* Begin by replacing x with a trig function. 


Rules to Trig Substitutions 


* Begin by replacing x with a trig function. 


* Don't forget to also replace dx with the appropriate trig function. 
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Rules to Trig Substitutions 


* Begin by replacing x with a trig function. 
* Don't forget to also replace dx with the appropriate trig function. 
* Use trig identities to solve the resulting integral. 


Rules to Trig Substitutions 


* Begin by replacing x with a trig function. 

* Don't forget to also replace dx with the appropriate trig function. 
* Use trig identities to solve the resulting integral. 

* Be sure to rewrite your final answer in terms of x. a 


* Know how to derive the corresponding right triangle in each of the 
three cases we consider below without memorizing them 


